. (a) Band structure of monolayer Mg(OH) 2 and Ca(OH) 2 calculated by PBE (b) The absolute
Although the electronic properties of single layer metal hydroxides are well approximated by DFT calculations, ionic nature of the bonds makes the calculation of vibrational characteristics of these structures harder than covalent materials. To point out the possible differences between various computational techniques we further employ phonon calculations using Density Functional Perturbation Theory (DFPT). Differing from Small Displacement Method that requires the use of large supercells for the convergence of elements of dynamical matrix, in DFPT methodology calculation of the ground state charge density and its response to distortion of nuclear geometry using primitive unitcell is enough. In Figure S2 , using both approaches, we present phonon dispersion of single layer Mg(OH) 2 and Ca(OH) 2 .
It is seen that the high-energy OH modes are more dispersive in SDM whereas the quadratic behavior of flexural modes are better approximated by DFPT theory. These results show that depending on whether 4 the phonon branch has very low or very high frequency various approaches can be favorable over other one. However, in mid-frequency region both methods are in good agreement.
